From the presentations it became clear that there is a huge potential for development of such materials to meet industrial needs. Concrete ideas and labora tory designs already exist for use of fluids in clutches, valves, brakes and oscillation dampers; such fluids adapt within milliseconds to applied loads and allow for an extremely compact architecture, because they obviate the need for large mechanical devices.
Will intelligent fluids replace precision mechanics?
Clutches, hydraulic valves, and dampers are controlled via the electro-or magnetorheological effect, in which the viscosity of the fluid is changed over a large range by an applied electric or magnetic field.
Depending on the application, there are various loads to which the ERF or MRF may be subjected. In a clutch the fluid is sheared (shear mode). In the low viscosity state the clutch is disengaged while at high viscosity the clutch engages. In hydraulic valves and shock absorbers, the fluid flows (flow mode) and the amount of fluid throughput can be controlled by the applied field even to the point of completely closing the valve. Thus, valves without mechanical seals are possible. For damping of oscillations the carrier fluid is squeezed (squeeze mode). Here again, the degree of damping is influenced by the fluid's viscosity, which is controlled by the applied field. An overview of the various modes is shown in Fig. 1 .
Each of the applications poses stringent demands on the fluids used, including low base viscosity, a wide range of viscosity control, good shear, sedimentation, and temperature stability, and low maintenance requirements. 
Quelle: Bayer AG, Leverkusen. 
Continuous improvement of the fluids
Experts at the Congress were united in their belief that the requirement profile for the fluids will determine the chances of this new technology. Dr. A. Th oma of Fichtel & Sachs AG in Schweinfurt presented a concept for MRF clutches and shock absorbers. In referring to competition from the proven precision mechanical sector, he said "in the automobile industry the deciding factor will be cost; I am convinced that in terms of dependability and parts size, within a few years MRF /E RF technologies will offer advantages over precision mechanics". This conviction was shared by many industrial participants. Research and development over the last few years have resulted in continuous improvements in the material properties of the new fluids. Many problems have been overcome through the use of nano-MRFs (BASF AG, Ludwigs hafen) and nonaqueous ERFs (Bayer AG , Leverkusen). However, the price of such products is approximately one hundred time more expensive than current hydraulic fluids.
In the Congress Exhibition, Bayer AG introduced a newly developed ERF called "Rheobay". This non aqueous silicon based dispersion of polymer particles has been used in oscillation dampers for utility vehicle seats and washing machines. Stabilus GmbH of Koblenz demonstrated such an ERF-oscillation damper, shown in cross-section in Fig. 2 .
The same sort of damper based on a MRF was shown by the English firm Lord from Adlershot, Hampshire . The primary difference in the two fluids is the type of control field applied; ERFs are voltage controlled while MRFs are current controlled. However, the advantages and disadvantages of the two methods were not discussed at the Congress.
Problems:
basis viscosity and saturation it was also clear from the Congress that these tech nologies are still very new: magnetic and electro rheological fluids being examined are coming directly from laboratory studies. In eight to ten years, according to the general prognosis, these fluids will
